Background: An increasing number of young women Veterans seek reproductive health care through the VA, yet little is known regarding the provision of infertility care for this population. The VA provides a range of infertility services for Veterans including artificial insemination, but does not provide in vitro fertilization. This study will be the first to characterize infertility care among OEF/OIF/OND women Veterans using VA care.
I ncreasing numbers of women Veterans are turning to the Veteran's Health Administration (VHA) for health care after their return from Operations Enduring Freedom (OEF), Iraqi Freedom (OIF), and New Dawn (OND). 1 Many OEF/ OIF/OND women Veterans are of childbearing age and may be seeking care for issues related to pregnancy or infertility. 2 Lifestyle factors that may impact reproductive health for women Veterans include delayed childbearing, obesity, inappropriate diet, smoking, psychological stress, and environmental toxins. 3, 4 Although some recent studies have documented the rising number of women relying on VHA maternity benefits for prenatal care and delivery, 5 few studies have examined the degree to which women Veterans sought VA care for infertility issues.
Several previous studies have examined infertility among military Veterans following deployment. [6] [7] [8] [9] Other recent studies of OEF/OIF/OND Veterans using VA health care have documented higher rates of infertility among those with mental health diagnoses. 10 Exposure to sexual assault, including military sexual trauma (MST), has been historically linked with self-reported infertility among women Veterans, perhaps explaining some of the association between mental health conditions (ie, posttraumatic stress disorder and depression diagnoses are common among women Veteran with MST). 11, 12 Most recently, Katon et al 13 utilized national survey data to examine self-reported infertility among male and female OEF/OIF/OND Veterans, including VA users and nonusers, and found 15.8% of women and 13.8% of men reported a lifetime history of infertility.
Understanding women's use of VA infertility services is an important component of understanding VA's commitment to comprehensive medical care for women Veterans. Moreover, attending to the unique health care needs of women Veterans with sexual trauma exposure and mental health conditions associated with other exposures during military service is essential to the provision of high quality and sex equitable care for women Veterans. To this end, in recent years, the VA has launched efforts to ensure women receive comprehensive medical care at all of its facilities. However, because women remain a numeric minority in the VA, there is wide facility-level variation in the onsite availability of some sex-specific services. Recent studies suggest that though most VA facilities provide basic women's health services, 14, 15 availability of advanced gynecologic care varies widely. 13, 15, 16 Much of this variation is dependent on the size and complexity of the services offered at each specific VA medical facility, which is often driven by the volume of female Veterans using that facility for their health care. If sex-specific services are not available on-site, they are provided in the community through non-VA (fee) care or contract services. Furthermore, though the VA provides comprehensive infertility assessment and treatment for qualified Veterans, covered services do not include in vitro fertilization or services for non-Veteran spouses. 17 The present work is a first step toward understanding utilization of VA infertility services for women OEF/OIF/ OND Veterans. Specifically, our study objectives were to: (1) determine the prevalence of infertility diagnoses among OEF/OIF/OND women Veterans in VA care and (2) examine the factors that contribute to infertility treatment among those women Veterans with infertility diagnoses.
METHODS

Overview of Study Design and Data Sources
This retrospective cohort analysis included OEF/OIF/ OND women Veterans of childbearing age who used VA care between October 1, 2001 and December 30, 2010. Data from the Department of Defense Manpower Data Center's (DMDC) Contingency Tracking System roster was used and includes information on sex, race, date of birth, deployment dates, armed forces branch (Army, Navy, Air Force, Marines, or Coast Guard) and component (National Guard, Reserve, or active duty). Data from the OEF/OIF/OND roster were linked to VA's National Patient Care Database (NPCD) and Decision Support Systems (DSS). The NPCD and DSS provide information on Veterans VA health care utilization along with cost, pharmacy, and laboratory data, through documented VA health encounters and coded diagnostic and procedure data associated with inpatient and outpatient visits. VA fee basis files were utilized to examine Veterans' receipt of infertility care from non-VA providers.
Subjects
Of the 749,036 Veterans in the OEF/OIF/OND roster as of December 30, 2010, 88,166 (12%) were women. Of these women, 68,442 (78%) were between the ages of 18 and 45 and had used VA medical or mental health services at least once during the study period. For the current analysis, we included only the 1323 women who had at least 1 infertility diagnosis through either a VA or fee basis provider.
Variables
Infertility diagnoses were quantified by grouping diagnoses according to International Classification of Diseases (ICD), Ninth Revision, Clinical Modification codes and specifications 18 (Appendix A). Infertility assessments and treatments were quantified by using Current Procedural Terminology codes (Appendix A). Demographic characteristics included in the analysis that may impact infertility diagnoses or treatments included age, race, education, marital status, and service-connected disability status. To understand the contribution of lifestyle factors, such as obesity, on infertility diagnosis or treatment, we used weight and height data from the VA administrative records to calculate body mass index (BMI) [weight (kg) divided by height squared (m 2 )], to evaluate overall obesity, whereas BMI > 30 kg/m 2 is considered obese. To understand the impact of mental health diagnoses on utilization of care for sex-specific conditions, we assessed the presence of mental health conditions using procedures similar to identifying infertility conditions. We focused on mental health conditions (depression, PTSD, bipolar disorder, and schizophrenia) that are highly prevalent, and often disabling, conditions among Veterans in the VA (Appendix A). Given the prior literature on MST and infertility, we included a positive screen for MST in our analysis. We also examined alcohol use/ dependence and drug use/dependence. This methodology has been used in identification of psychiatric disorders in administrative data. 19 To understand how infertility care varies across facilities according to the complexity of clinical services offered at each facility, we utilized the 2008 VA Facility Complexity Model (Veterans Health Administration EDM, 2008) (Appendix B). The Facility Complexity Model variables and weighting are shown in Appendix B. Patient volume includes weighting by clinical encounter and treatment. Clinical services complexity is assessed by evaluating the complexity of intensive care units (ICUs) and complex clinical programs. Education and research capacity are measured by resident slots and Veterans Equitable Resource Allocation (VERA) research dollars. The model produces 3 complexity levels. Complexity level 1 (high) is characterized by high patient risk, high levels of teaching and/or research, and high patient volume. Complexity level 2 (medium) is characterized by medium patient risk, medium levels of teaching/research activity, medium patient volume, and level 3 and 4 ICU units. Complexity level 3 (low) has the least patient volume, little or no teaching/research, the lowest ratio of physician specialists, and level 1 and 2 ICU units.
Analysis
We used bivariate statistics to describe the characteristics of women Veterans with and without infertility care, and bivariate statistics, including the Student t test for continuous and the w 2 test for ordinal or dichotomous variables, to compare the demographic and clinical characteristics of women Veterans with and without infertility assessment and treatment. A separate sensitivity analysis was conducted to examine the association between fertility treatment and BMI by race. Statistical analyses were performed using SAS version 9.3 (SAS Inc., Cary, NC). All statistical tests were 2-tailed with an a-level of 0.05.
RESULTS
A total of 68,442 OEF/OIF/OND women Veterans utilized VA care during the study period. Overall, 1323 of these women (1.9%) received an infertility diagnosis during the study period. An additional 119 women received infertility treatment, but no infertility diagnosis, during the study period and were not included in the final sample of 1323 Veterans with infertility diagnosis.
Women Veterans who received an infertility diagnosis were more likely to be younger, black or Hispanic, married, with a high school degree or less, and an enlisted officer in comparison with women Veterans who did not receive an infertility diagnosis (all P-values <0.001) ( Table 1 ). Women Veterans who received an infertility diagnosis were also significantly more likely to have a service-connected disability than those who did not receive an infertility diagnosis. Women Veterans who received an infertility diagnosis were also more likely to have a mental health diagnosis than women without an infertility diagnosis, including depression (48% vs. 30%, P < 0.001), PTSD (35% vs. 22%, P < 0.001), and bipolar disorder (9% vs. 5%, P < 0.001) ( Table 1 ). In addition, compared with those without an infertility diagnosis, women Veterans with such a diagnosis were also more likely to have a diagnosis of drug abuse/dependence (3% vs. 2%, P = 0.019), and a history of MST (15% vs. 8%, P = 0.015). Sixteen percent of women Veterans with an infertility diagnosis or treatment (n = 211) received non-VA care for their infertility.
The most common infertility diagnosis was female infertility, NOS/NEC (78% of the sample) ( Table 2) . A total of 166 women had infertility codes related to anovulation (12% of sample), whereas 82 women in the sample had an infertility diagnosis of tubal origin (6% of sample).
Overall, 22% of women Veterans with an infertility diagnosis received infertility assessment or treatment (Fig. 1) . The most common infertility treatment was ovulation drugs (13% of those with an infertility diagnosis), followed by reverse tubal ligation (1% of those with infertility diagnosis) and artificial insemination (1% of those with infertility diagnosis). The most common diagnostic procedure was hysterosalpingography (8.3% of those with infertility diagnosis).
Among women Veterans who received infertility diagnoses, those who also received infertility treatments were slightly younger than women who did not receive infertility treatments ( Table 3 ). The BMI of women Veterans who received infertility assessment or treatment was higher than the BMI of those that did not receive infertility treatment (28.4 vs. 27.7 kg/m 2 , P = 0.036), and obese women (BMI > 30 kg/m 2 ) were more likely to receive infertility treatment than to not receive treatment (43.4% vs. 31.3%, P = 0.027). There were no differences in utilization of infertility assessments or treatments by race, service-connected disability status, MST history, or mental health diagnoses. Overall, 39% of women Veterans receiving infertility assessment or treatment received this care from non-VA providers.
There was substantial variation in BMI and infertility treatment by race (Table 4 ). Black women with an infertility diagnosis had a higher BMI than all other women Veterans with an infertility diagnosis, and obese black women (BMI > 30 kg/m 2 ) were also more likely to receive infertility treatment than to not receive infertility treatment, though this treatment difference did not exist within other racial groups.
DISCUSSION
To the best of our knowledge, this is the first study to examine infertility care among women Veterans using VA health care. A relatively small proportion (< 2%) of OEF/ OIF/OND women Veterans received infertility diagnoses during the study period, and among those women, 22% received infertility assessments and treatments. Rates of assessment and treatment for infertility were higher among women Veterans using non-VA care. Understanding women's use of VA infertility services is an important component of understanding VA's commitment to comprehensive medical care for women Veterans.
In our analyses, we found that non-white women Veterans were overrepresented among those with an infertility diagnosis, and that a substantial proportion of those black women receiving infertility assessment or treatment had a BMI > 30 kg/m 2 . A population-based study also found that blacks had a 2-fold increased odds (95% confidence interval, 1.3-3.1) of infertility compared with whites after adjustment for socioeconomic position (education and income), correlates of pregnancy intent (marital status and hormonal contraceptive use), and risk factors for infertility (age, smoking, fibroid presence, and ovarian volume). 20 Other studies have found that high BMI was related to delayed conception in black women. 21 The proportion of women Veterans diagnosed with infertility or receiving infertility treatments was substantially lower than rates of fertility reported by the CDC. 22 In a national survey conducted from 2006-2010, 6% of married women aged 15-44 reported infertility. In 1 recent study characterizing self-reported lifetime infertility among OEF/OIF/OND women Veterans, 15.8% reported infertility. 13 However, given that previous studies focused on self-reported infertility and the present work focused only on clinical diagnoses and receipt of VA-paid infertility care, it is impossible to make direct comparisons.
Infertility treatments fall into 3 categories: (1) medication, (2) surgical, and (3) assisted reproductive tech-nologies. 23 In our study, the most common infertility treatment was infertility medications, with nearly 13% of women Veterans with diagnosed infertility taking oral or injectable infertility medications. In contrast, only 1% of women had surgical infertility treatments, and <1% received artificial insemination through intrauterine insemination. Because the VA does not pay for in vitro fertilization, no women in our study received IVF treatments.
Overall, few women Veterans with infertility diagnoses received VA infertility treatment during the study period, with only 13 Veterans receiving artificial insemination between 2001 and 2010. This low rate of artificial insemination may be attributable to VA policy that extends infertility benefits only to the Veteran and not to her partner. For women to receive artificial insemination services, their partner's sperm must be analyzed, processed, and prepared for insemination. However, if the partner is not a Veteran, these services are not covered by VA benefits.
One important finding in this study is strong association between infertility and mental health diagnoses. This echoes findings from previous studies that have shown higher rates of infertility among those women with depression or PTSD. 12 Although many women may experience depression after repeated, unsuccessful attempts to become pregnant, the association between infertility and depression may be related to women who seek VA care. Previous studies have demonstrated that women with service-connected disabilities, including depression and PTSD, are more likely to receive VA care, 1, 2, 7, 12, 14 and because these women are already in VA care, they may be more likely to speak with their VA health care providers about problems related to conception. Women with mental health conditions and service-connected disabilities may also be more dependent on VA care due to lack of resources and thus less likely to seek reproductive care outside the VA health care system.
Findings from this study have several important policy implications to ensure delivery of comprehensive care in the VA. Evaluating the care that these women need, and tailoring VA women's health programs to meet the needs of these women is crucial. Some women Veterans may not want treatment for infertility, or the diagnosis may have been incorrectly entered, or may represent a carry-forward diagnosis in which the provider is recording that she had infertility treatment in the past or they may have become pregnant without any medical intervention. Future studies should examine the extent to which women Veterans use private health insurance to seek infertility care, especially for services not covered by the VA such as in vitro fertilization.
There are several important limitations to our study. First, study conditions were ascertained by ICD-9 codes, and, as others have noted, it is possible that conditions were underascertained. 24 Second, women may have received infertility care from non-VA providers through other insurance arrangements, including private insurance or TRICARE. The VA administrative databases do not capture this care, and therefore we are unable to ascertain whether women received care from other providers if that provider did not submit a VA claim. Third, we used the VA complexity measure as a predictor of infertility care. However, the complexity measure is used primarily to understand care delivered at VA medical centers, and not care delivered from communitybased outpatient clinics. Consequently, the availability of infertility care may have been overestimated among women who primarily receive care at community-based outpatient clinics. Finally, we studied OEF/OIF/OND women Veterans in VA care, and findings may not be generalizable to OEF/ OIF/OND women Veterans who do not use the VA, women Veterans of other eras, or non-Veteran women.
Nevertheless, this study makes several important contributions to the literature on women Veterans and infertility. It is the first study to examine infertility care among OEF/ OIF/OND women Veterans. Overall, we found a small proportion of women Veterans with infertility diagnoses, and an even smaller proportion of women utilizing VA care for infertility treatment. Women with non-VA care diagnoses of infertility were more likely to receive an infertility assessment or treatment. Future studies should examine women's experience with VA infertility care and determine how many ultimately utilize VA maternity benefits. The VA should also examine how women make decisions regarding infertility care if the services they require are not covered by VA insurance mechanisms.
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